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MJ is popular around the world 

… 



…and in the USA Second only to alcohol… 



Degree of Problems Associated with Various Policy 

Approaches to Addressing the Drug Problem 

Source: Canada Drug Policy Coalition, 2015 



Degree of Problems Associated with Various Policy 

Approaches to Addressing the Drug Problem 

Source: Canada Drug Policy Coalition, 2015 

Should it be illegal or 

legal? If so, how?   

 

Which types of drug  

problems do we 

want? Is there an 

optimal way to 

minimize them? 



Toxic Effects 

intoxication 

Addiction 

Chronic 
Disease 

 

Accidents/injuries (acute 
disease) 

 

Acute social 
problems 

Chronic Social 
problems 

Patterns of use Average volume 

HOW COULD INCREASED USE OF MJ CAUSE HARM TO PUBLIC 

HEALTH AND PUBLIC SAFETY? 

Toxicity, Intoxication, and Addiction 

Source: Babor et al, 2010 





9
 

1
6
.6

7
 

3
7
.5

 

EVER USERS OF 

MARIJUANA 

MARIJUANA USERS 

WHO START USING IN 

THEIR TEENS 

DAILY  MARIJUANA 

USERS 

%
 M

A
R

IJ
U

A
N

A
 D

E
P

E
N

D
E
N

C
E
 (

LI
FE

TI
M

E
) 
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alcohol, controlled substances, and inhalants: Basic findings from the National Comorbidity      Survey. Exp 
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Other than alcohol, MJ is the common drug for which 

most Americans Meet criteria for substance  use 

disorder 
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Other than alcohol, MJ is the common drug 

for which most Americans seek SUD treatment 









1. First Analysis (k=33) 

Results: Neurocognitive deficits in most domains of 

functioning present early during abstinence 

 

2. Second Sub-Analysis (k-13) 

Results: Not present after 25 or more days of 

abstinence 

 

3. … but what about among youth?  

 



Fetus 

Child 

Adolescent 

Young Adult 

Middle Age 

Senior 

17 

The life course perspective has the advantage of recognizing 

developmental stages as factors facilitating or inhibiting 

change and continuity, and/or protective and risk factors, that 

may differ across the life span (Hser & Anglin, 2008).  



Pre-frontal cortex associated 
with weighing pros/cons, 
impulse control, judgment, 
abstract reasoning, planning 
last to develop… 

There are “critical” periods in 

brain development wherein 

substances can have more 

profound developmental 

effects… 





MJ use during adolescence may affect 
neuromaturational processes through two pathways: 

 
1. Alters synaptic pruning (via disrupting glutamate  
Transmission) leading to greater disinhibition in prefrontal 
regions leading to psychotic symptoms 
 
2. Decreased myelination altering development of white matter 

leading to cognitive-emotional impairments 



•



• Early onset MJ users (<16), show impaired 

learning compared to non-users 

• Could mean students using MJ regularly could 

have difficulty attending to and learning new 

information 

Potential impact on academic achievement: Marijuana 

Users Show Worse Performance on a Memory Test  

Schuster et al., 2016 





Even when recent MJ 

use was taken into 

account along with 

other confounds 

heavy use during teen 

years was associated 

with an 8 point drop in 

IQ 
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That study was done 

when MJ potency 

was lower…. 

Increased potency in 

past 20 years 

What will be the effects of higher potency MJ? 



Will legalization 

lead to Increased 

consumption of 

MJ? 



Positive moderate-

strong correlation  

across states, 

between less 

perceived harm and 

legalization and 

“medicalization” of 

MJ 

Positive moderate to strong 

correlation  

across states, between 

higher rates of teenage use  

and legalization and 

“medicalization” of MJ 









New increase in unintentional 

marijuana ingestions by young children 

 

Opposite trend to all other toxic 

ingestions 



Neurobiological functioning of young 
marijuana users on response inhibition and 

working memory tasks 
3
3 



 Two cross-sectional studies using fMRI from young adults 
in the Ottawa Prenatal Prospective Study 
 

 10 cannabis users and 14 non-using controls, ages 19-21 
◦ No differences on personality factors, psychiatric disorder (apart 

from CUD), SES, Conners‟ Parent Rating Scale of behavior. 
◦ Potentially meaningful differences (not statistically significant): 

 Higher verbal IQ among non-users (117 vs. 106, M=100, SD=15) 
 Greater extraversion among non-users (59 vs. 50, M= 50, SD=10) 

◦ Differences on alcohol and cigarette smoking controlled for 
statistically 

◦ No other drugs of misuse, no parent DSM-IV diagnosis 
 

 Measures: 
◦ Visuospatial working memory: measured by the N-Back task 
◦ Motor response inhibition: measured by the Go/No-Go task 
◦ fMRI completed while individuals performed the tasks 
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Working Memory 

•No significant differences on N-Back task 

•Cannabis users: greater activation on areas of the frontal gyri indicated in 

visuospatial processing,  

•Brodmann areas 11 (orbitofrontal) and 38 (temporopolar) 

 

Response Inhibition 

•No significant differences on Go/No-Go task 

•Differences between activation for the “Press all letters except for X” (Response 

inhibition task) minus “Rest” activation in a dose-response relationship 

•More marijuana use  greater activation in areas of the premotor cortex, right 

thalamus, and right middle frontal gyrus 
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Working Memory Task 

Smith, A. M., Longo, C. A., Fried, P. A., Hogan, M. J., & Cameron, I. (2010). Effects of marijuana on visuospatial working memory: an fMRI study in 
young adults. Psychopharmacology (Berl), 210(3), 429-438. doi:10.1007/s00213-010-1841-8 
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Response Inhibition Task 

Smith, A. M., Zunini, R. A. L., Anderson, C. D., Longo, C. A., Cameron, I., Hogan, M. J., & Fried, P. A. (2011). Impact of marijuana on response inhibition: an 

fMRI study in young adults. Journal of Behavioral and Brain Science, 1,124–133. doi:10.4236/jbbs.2011.13017 
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Cognitive Impairments: Adolescent MJ users need to 
use more cognitive capacity/more cognitive effort to 
perform as well on tasks as their non-MJ-using peers 



Effects of marijuana use on psychosis 

3
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 Dose-related effect of cannabis use with vulnerable groups including 
individuals who used cannabis during adolescence, those who had 
previously experienced psychotic symptoms, and those at high genetic 
risk of developing schizophrenia.  

 

 Available evidence supports the hypothesis that cannabis is an 
independent risk factor, both for psychosis and the development of 
psychotic symptoms. 

 

 Six case–control studies found psychotic symptoms in cannabis users 
vs. non-users in both „high risk‟ and „general‟ population samples 

 

 Dunedin Birth Cohort Study (Arseneault et al., 2002) found that, even 
when psychotic symptoms at age 11 years were controlled for, cannabis 
users by age 15 years and by age 18 years had significantly more 
„schizophrenia symptoms‟ compared to controls (although data did not 
permit calculation of ORs). 
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Influence of adolescent marijuana use on adult 
psychosis is affected by genetic variables 



• Individuals with 
copies of the Val 
variant have a 
higher risk of 
developing 
schizophrenic-type 
disorders if they 
used cannabis 
during adolescence 
  

• Those with only the 
Met variant were 
unaffected by 
cannabis use. 

4
1 Caspi A, Moffitt TE, Cannon M, et al. Moderation of the effect of adolescent-onset cannabis use on adult psychosis by a functional polymorphism in the catechol-O-

methyltransferase gene: longitudinal evidence of a gene X environment interaction. Biol Psychiatry. 2005;57(10):1117-1127. doi:10.1016/j.biopsych.2005.01.026. 

Influence of adolescent-onset cannabis use on 
adult psychosis is moderated by variations in the 
COMT gene 
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Whether adolescent marijuana use can contribute to 
developing psychosis later in adulthood may depend 

on existing genetically based vulnerability 



• Daily users with C/C variant have seven times higher risk of developing 
psychosis than infrequent marijuana users or nonusers 

• Risk for users with T/T variant unaffected by marijuana use 4
3 Di Forti M, Iyegbe C, Sallis H, et al. Confirmation that the AKT1 (rs2494732) genotype influences the risk of psychosis in cannabis users. Biol 

Psychiatry. 2012;72(10):811-816. doi:10.1016/j.biopsych.2012.06.020. 

AKT1 Gene Variants and Psychosis 





Risk of motor vehicle accident 

increase about 2x after  

smoking MJ. 

Critical tracking tasks, reaction 

times 

Divided-attention tasks, lane-

position variability all show MJ-

induced impairments. Dose 

dependent. Even among more 

tolerant regular users, 

impairments persist.  



Asbridge, M., Hayden, J. A., & Cartwright, J. L. (2012). Acute cannabis 

consumption and motor vehicle collision risk: systematic review of observational 

studies and meta-analysis. BMJ: British Medical Journal, 344. 



Method: Online survey of of past month MJ users in WA and CO states 
(N=865) 

 
Results: Prevalence of past-yr driving under influence of MJ was 44% 

Prevalence of driving within 1 hour of using MJ 5+ times in past month = 
24%  

 

69% lower odds of driving if perceived risky 

37% lower odds of driving if had knowledge of MJ DUI laws 





Commercialization of  

medical MJ in CO 



Hall, W. (2015). What has research over the past two decades revealed about the adverse health effects of recreational cannabis use? Addiction, 110(1), 19-35. 
doi:10.1111/add.12703 
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Hall, W. (2015). What has research over the past two decades revealed about the adverse health effects of recreational cannabis use? Addiction, 110(1), 19-35. 
doi:10.1111/add.12703 
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Acute/Intoxication Use 
• Unlikely to produce fatal overdoses as do opioids or alcohol 
• Doubled risk of car crashes if cannabis users drive while intoxicated 
• Increases substantially if users also consume intoxicating doses of alcohol 
• Maternal cannabis use in pregnancy associated with modest birth weight reduction 

Chronic Use 
• Addiction syndrome 

1 in 10 of all users 
1 in 6 users who start in adolescence 

• Doubles risk of experiencing psychotic symptoms and disorders 
Personal or family history of psychotic disorders 
Begin use in mid-teens 

• Lower educational attainment than non-using peers 
• More likely to use other illicit drugs 

Regular use beginning in adolescence and continuing throughout young adulthood 
• Likely to produce cognitive impairment 
• Mechanism and reversibility of the impairment is unclear 
• Doubles risk of being diagnosed with schizophrenia or reporting psychotic 

symptoms in adulthood (relationships persist after controlling for plausible 
confounders in well-designed studies, but some researchers question whether 
adverse effects are related causally to cannabis or explained by shared risk 
factors) 

• Physical Health Outcomes 
• High risk of developing chronic bronchitis 
• Probably increase in risk of myocardial infarction in middle-aged adults  
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Adolescent 

Young 

Adult 

Middle Age 

Senior 
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The life course perspective has the advantage of recognizing 

developmental stages as factors facilitating or inhibiting 

change and continuity, and/or protective and risk factors, that 

may differ across the life span (Hser & Anglin, 2008).  
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The life course perspective has the advantage of recognizing 

developmental stages as factors facilitating or inhibiting 

change and continuity, and/or protective and risk factors, that 

may differ across the life span (Hser & Anglin, 2008).  
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Key: 
PFC – prefrontal cortex; 
ACG – anterior cingulate gyrus; 
OFC – orbitofrontal cortex; 
SCC – subcallosal cortex; 
NAc – nucleus accumbens; 
VP – ventral pallidum; 
Hipp – hippocampus; 
Amyg – amygdala. 

Treatments can  
be “bottom up”  
(limbic system;  
e.g., medications) 
Or, “top down”  
psychosocial treatments 
(e.g., CBT, 12-step) 
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Toxic 
Effects 

intoxicatio
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Dependenc
e 

Chronic 
Disease 

 

Accidents/injuries 
(acute disease) 

 

Acute 
social 

problems 

Chronic 
Social 

problems 

Patterns of use Average volume 

Mediators of substance-related harm: 
Toxicity, Intoxication, and Dependence (Babor et al, 
2010) 
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• Approx. 50% of the risk for 
addiction  

     is genetic 
 

• Genetic differences affect the 
     degree of reward people 
experience  
     from different 
substances/activities 

 
• Genes also can be used to enhance 

the effectiveness in matching 
treatments 



NSDUH and Dennis & Scott 
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There are “critical” periods in brain 
development wherein substances can have 
more profound developmental effects… 



0%

5%

10%

15%

20%

25%

30%

35%

1934-1944 1945-1955 1956-1960 1961-1965 1966-1970 1971-1975 1976-1980 1981-1985 1986-1990

%
 u

si
n

g 

Alcohol use

Marijuana

Cocaine

Hallucinogens

Adapted from: Johnson and Gerstein (1998) Am Jnl Public Health, 88, 1, 27-33 



61 (NSDUH, 2012) 



Adapted from: Rice, J. P., Neuman, R. J., Saccone, N. L., Corbett, J., Rochberg, N., Hesselbrock, V., & ... Reich, T. 
(2003). Alcoholism: Clinical And Experimental Research, 27(1), 93-99.  
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Even when recent MJ 
use was taken into 
account along with 
other confounds 

heavy use during teen 
years was associated 
with an 8 point drop 

in IQ 
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Effects of adolescent marijuana use on 
adverse psychosocial outcomes  

during young adulthood 

68 



 Meta-analysis of three large, longitudinal studies in Australia and New Zealand: 
• Australian Temperament Project (ATP) 
• Christchurch Health and Development Study (CHDS) 
• Victorian Adolescent Health Cohort Study (VAHCS) 

 
 Participants ages 13-30, from 2537-3765 depending on the analysis  

 
 Baselines conducted between 1977 and 1992  

 
 Outcomes 

◦ Cannabis use before age 17 
◦ Completion of high school and university degree by age 25 
◦ Cannabis dependence between ages 17-25 
◦ Use of other illicit drugs past month to past year by ages 23-25 
◦ Suicide attempts ages 17-25 
◦ Moderate or severe depression past week to past month ages 17-25 
◦ Welfare dependence ages 27-30 

 

 Logistic regression models adjusted for 53 factors associated with cannabis use 
and adverse psychosocial outcomes 
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Significantly more likely to… 

•Develop cannabis dependence (OR = 17.95) 

•Report other illicit drug use (OR = 7.80) 

•Attempt suicide (OR = 6.83) 

Significantly less likely to… 

•Complete high school (OR = .37) 

•Obtain a college degree (OR = .38) 

70 



•63% less likely to 

complete high 

school 

Smoked daily 

• 53% less likely to 

complete high school Weekly+ 

• 39% less likely to complete 

high school Monthly+ 

• 22% less likely to complete high 

school < Monthly 

• Although those with daily use were more likely to have 
moderate/severe depression and be dependent on welfare, these 
association were no longer significant after adjusting for the 
covariates 

71 



Adjusted odds ratios (log scale) between 
maximum frequency of cannabis use before age 
17 years and young adult outcomes in combined 
data, compared with individuals who have never 
used cannabis. Error bars show 95% CIs. 

Silins, E., Horwood, L. J., Patton, G. C., Fergusson, D. M., Olsson, C. A., Hutchinson, D. M., . . . Cannabis Cohorts Research, C. (2014). Young adult sequelae of 

adolescent cannabis use: an integrative analysis. Lancet Psychiatry, 1(4), 286-293. doi:10.1016/S2215-0366(14)70307-4 
72 



Criticisms of the Meier et al. Dunedin 
cohort study from New Zealand 
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Potential SES criticism 

•Low SES did not predict adolescent-onset CUD 

•IQs of individuals from low SES families did not decline from adolescence to 

adulthood and low SES unrelated to adolescent-to-adult IQ decline 

•Control for SES: Association between CUD and neuropsych decline unchanged 

•Associations present when only middle class individuals were analyzed 

 

Potential conscientiousness criticism 

•Measured by “childhood self control”, childhood conscientiousness unrelated to IQ 

decline 

•Control for childhood self-control: Association between CUD and neuropsych 

decline unchanged 
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Moffitt, T. E., Meier, M. H., Caspi, A., & Poulton, R. (2013). Reply to Rogeberg and Daly: No evidence that socioeconomic status or personality differences 

confound the association between cannabis use and IQ decline. Proc Natl Acad Sci U S A, 110(11), E980-982.  
75 



Effects of cannabis use on  
employment status and income 

76 



 Longitudinal cohort design using National Epidemiological 
Survey on Alcohol and Related Conditions (NESARC), Waves 
1 and 2 (2000-2001 and 2004-2005) 
 

 7077 women and 7199 men ages 21-60 at Wave 1 
 

 Measures 
◦ Employment and income in past 12 months at Wave 2 
◦ Cannabis use (No cannabis use, Less than weekly, Weekly but less 

than daily, Daily)  
◦ CannabisUse Disorder past year 

 

 Models adjusted for demographic characteristics, general 
and mental health status, binge drinking, cigarette 
smoking, other drug use status, and state differences in 
unemployment rates. 
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Women 
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Cannabis Use Pattern 
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Cannabis Use Pattern 

PERSONAL INCOME PERSONAL INCOME 

Daily use ($6944 less) had lower personal 
income at Wave 2 than non-users 

Weekly but less than daily ($7520 less) and 
daily ($12167 less) had lower personal 
income at Wave 2 than non users 

However, when a fixed-effects technique removes unmeasured variability due to 
individual specific variables, all associations reduce to non-significance (ORs 
within 95% CI) 78 



Effects of marijuana on  
health and mental health service 

utilization and outcomes 

79 



 College Life Study at one large public university 
 Measured upon college entry (N = 1253; 608 men), ages 17-20 at 

baseline, annual follow-ups for 6 years 
 Outcomes measured Y7 and marijuana use Y1-Y6 to establish 

temporal precedence between putative cause and effect 
 Multiple regression using marijuana trajectory based on Y1-Y6 and 

Y7 outcomes adjusted for demographics, and Y1-Y6 alcohol and 
tobacco trajectory group membership, as well as Y1 values of the 
outcomes in each of their respective models (with General Health 
used for health utilization, impairment, and quality of life) 

80 

Six trajectories of 

marijuana use identified 

based on annual 

frequencies of past 

month use 

Non-use 61% 

Low-Stable  12% 

Late-increase 6% 

Early-Decline 7% 

College-Peak 8% 

Chronic 6% 

Groups did not differ on any of the outcomes at baseline (Y1) 



Caldeira, K. M., O'Grady, K. E., Vincent, K. B., & Arria, A. M. (2012). Marijuana use trajectories during the post-college transition: health outcomes in young 

adulthood. Drug Alcohol Depend, 125(3), 267-275. doi:10.1016/j.drugalcdep.2012.02.022 
81 
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White matter in the brain and impulsivity 
in young marijuana users 

83 



 Cross-sectional neuroimaging study using diffusion tensor 
imaging (DTI)  
 

 25 individuals with cannabis use disorder (CUD) vs. 18 healthy 
controls 
◦ CUD group smoked 2500+ times, used cannabis at least 5 of 

past 7 days, positive urine screen for cannabinoids;  
◦ Co-occurring disorders excluded 
◦ Matched on age, IQ, alcohol and cigarette use, SES, personality 

factors 
 

 Early onset defined as age beginning regular use (n=11: <16 
years, n=14: 16+ years) 
◦ Early onset CUD smoked more often and twice as much 

cannabis each week 
◦ Impulsivity measured by Barratt Impulsivity Scale: attention, 

motor, non planning scales 

84 



◦ CUD more impulsive than controls on all three subscales and total score 
◦ Fractional anisotropy (white matter measure) reduced in the corpus callosum 

for CUD group 
◦ White matter positively correlated with age of onset 

 Later onset related to better connectivity 

◦ Relationship between lower levels of fractional anisotropy and impulsivity 
moderated by age of onset:  
 Weak overall relationships, but strong relationship for early onset smokers (rs = .7) 

 No relationships among late onset smokers (rs = 0) 

Gruber, S. A., Dahlgren, M. K., Sagar, K. A., Gonenc, A., & Lukas, S. E. (2014). Worth the wait: effects of age of onset of marijuana use on white matter and impulsivity. 
Psychopharmacology (Berl), 231(8), 1455-1465. doi:10.1007/s00213-013-3326-z 
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Neurobiological functioning of young 
marijuana users on response inhibition and 

working memory tasks 
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 Two cross-sectional studies using fMRI from young adults 
in the Ottawa Prenatal Prospective Study 
 

 10 cannabis users and 14 non-using controls, ages 19-21 
◦ No differences on personality factors, psychiatric disorder (apart 

from CUD), SES, Conners‟ Parent Rating Scale of behavior. 
◦ Potentially meaningful differences (not statistically significant): 

 Higher verbal IQ among non-users (117 vs. 106, M=100, SD=15) 
 Greater extraversion among non-users (59 vs. 50, M= 50, SD=10) 

◦ Differences on alcohol and cigarette smoking controlled for 
statistically 

◦ No other drugs of misuse, no parent DSM-IV diagnosis 
 

 Measures: 
◦ Visuospatial working memory: measured by the N-Back task 
◦ Motor response inhibition: measured by the Go/No-Go task 
◦ fMRI completed while individuals performed the tasks 
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Working Memory 

•No significant differences on N-Back task 

•Cannabis users: greater activation on areas of the frontal gyri indicated in 

visuospatial processing,  

•Brodmann areas 11 (orbitofrontal) and 38 (temporopolar) 

 

Response Inhibition 

•No significant differences on Go/No-Go task 

•Differences between activation for the “Press all letters except for X” (Response 

inhibition task) minus “Rest” activation in a dose-response relationship 

•More marijuana use  greater activation in areas of the premotor cortex, right 

thalamus, and right middle frontal gyrus 
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Working Memory Task 

Smith, A. M., Longo, C. A., Fried, P. A., Hogan, M. J., & Cameron, I. (2010). Effects of marijuana on visuospatial working memory: an fMRI study in 
young adults. Psychopharmacology (Berl), 210(3), 429-438. doi:10.1007/s00213-010-1841-8 
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Response Inhibition Task 

Smith, A. M., Zunini, R. A. L., Anderson, C. D., Longo, C. A., Cameron, I., Hogan, M. J., & Fried, P. A. (2011). Impact of marijuana on response inhibition: an 

fMRI study in young adults. Journal of Behavioral and Brain Science, 1,124–133. doi:10.4236/jbbs.2011.13017 
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Effects of marijuana use on psychosis 
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Case control studies of reported psychotic 
symptoms and cannabis use 
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Higher rate ratio 
for psychotic 

symptoms at age 
18 than age 21 

Largest cross-
sectional of a 
general 
population, found 
possible dose-
related effect 



Studies of high risk groups, cannabis use, and 
psychotic symptoms  

93 

Did not find an 
increased risk 

Found cannabis to 
be independent 
risk factor for 
presence of 
psychotic 
symptoms, with 
possible dose-
related effect 



Found that even when psychotic symptoms at age 11 years were controlled for, 
cannabis users by age 15 years and by age 18 years had significantly more 

„schizophrenia symptoms‟ compared to controls 
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Dunedin Birth Cohort Study 



Dunedin Birth Cohort Study 
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Whether adolescent marijuana use can contribute to 
developing psychosis later in adulthood may depend 

on existing genetically based vulnerability 



• Daily users with C/C variant have seven times higher risk of developing 
psychosis than infrequent marijuana users or nonusers 

• Risk for users with T/T variant unaffected by marijuana use 

97 
Di Forti M, Iyegbe C, Sallis H, et al. Confirmation that the AKT1 (rs2494732) genotype influences the risk of psychosis in cannabis users. Biol 
Psychiatry. 2012;72(10):811-816. doi:10.1016/j.biopsych.2012.06.020. 

AKT1 Gene Variants and Psychosis 
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Influence of adolescent marijuana use on adult 
psychosis is affected by genetic variables 



• Individuals with 
copies of the Val 
variant have a 
higher risk of 
developing 
schizophrenic-type 
disorders if they 
used cannabis 
during adolescence 
  

• Those with only the 
Met variant were 
unaffected by 
cannabis use. 

99 Caspi A, Moffitt TE, Cannon M, et al. Moderation of the effect of adolescent-onset cannabis use on adult psychosis by a functional polymorphism in the catechol-O-
methyltransferase gene: longitudinal evidence of a gene X environment interaction. Biol Psychiatry. 2005;57(10):1117-1127. doi:10.1016/j.biopsych.2005.01.026. 

Influence of adolescent-onset cannabis use on 
adult psychosis is moderated by variations in the 
COMT gene 
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“Taken together, these findings highlight the need for longitudinal studies that 
follow-up adolescents from before to after initiation of cannabis use and combine 

neuropsychological testing with neuroimaging. The Adolescent Brain Cognitive 
Development Study, a large prospective National Institutes of Health–funded 

investigation of children ages 9 to 10 years who will be followed up for at least 10 
years, is being launched to in part meet this need”. 

Volkow, N. D., Swanson, J. M., Evins, A. E., DeLisi, L. E., Meier, M. H., Gonzalez, R., . . . Baler, R. (2016). Effects of Cannabis Use on Human Behavior, Including 
Cognition, Motivation, and Psychosis: A Review. JAMA Psychiatry, 73(3), 292-297. doi:10.1001/jamapsychiatry.2015.3278 
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Further research required 

Necessary for long-term success into adulthood: 

Executive 

functioning 
Decision making  

Response 

inhibition  

Ability to carry 

out goal-directed 

behavior 

Structural and fMRI studies consistently find negative 

effect of cannabis on structure and functioning of: 

Anterior cingulate Cerebellum 

Prefrontal cortex 

(specifically 

orbitofrontal cortex) 
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Sign up for our free monthly Recovery Research Review 

For more information: 
Twitter @RecoveryAnswers 
Facebook www.facebook.com/RecoveryAnswers 
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 Compared the 2001-2002 National 
Epidemiologic Survey on Alcohol and 
Related Conditions (NESARC) to the 2012-
2013 National Epidemiologic Survey on 
Alcohol and Related Conditions – III 
(NESARC III) 

 Weighted cross-tabulations estimated the 
prevalence of marijuana use and marijuana 
use disorder in the total samples and 
subsamples.  

 







 

 



This indicated a significant decrease, 

particularly among men, those aged 18-29. 



 





 Participants from the state of Colorado 
(N=1378; age under 12) were evaluated for 
accidental ingestion from 1/1/2005 to 
9/30/2009 (N=790) and from 10/1/2009 
through 12/31/2011 (N=588) 

 Significant increase in visits related to 
unintended ingestion among participants due 
to marijuana exposure after 9/2009 
(p<0.001) 













 Data from the Fatality Analysis Reporting 
System (FARS) was analyzed from 1994- 
2011 in six month intervals to examine the 
trends of individuals in a fatal car crash 
before and after legalization of marijuana in 
Colorado.  

 Results indicated that since legalization, there 
has been a positive trend in the proportion of 
individuals involved in a fatal car crash who 
were marijuana-positive (p<0.0001) 
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ProCon.org: http://medicalmarijuana.procon.org/view.resource.php?resourceID=000884 

Up to 259 conditions including:  

http://medicalmarijuana.procon.org/view.resource.php?resourceID=000884


Compound Administration FDA Status 

Approve

d 

Locations 

Purposes 

Dronabinol 

(Marinol) 

Oral capsule FDA-

approved 

(1985) 

USA, 

Germany 

Nausea & vomiting 

related to cancer 

chemotherapy and 

wasting associated with 

AIDS 

Nabilone 

(Cesamet) 

Oral capsule FDA-

approved 

(1985) 
*Marketed in the 

US in 2006 

USA, 

Canada, 

UK, Mexico 

Nausea & vomiting 

related to cancer 

chemotherapy 

Nabiximols 

(Sativex) 

Oromucosal 

spray 

Almost FDA-

approved; 

late-stage 

clinical trials 

Canada, 

UK, other 

European 

countries 

Multiple sclerosis 

spasticity, cancer pain, 

neuropathic pain 

Marijuana Site Reclamation and Restoration Cost Analysis.” U.S. Department of Interior, National Park Service. 

December 9, 2010 (unpublished data). http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-

about-marijuana#difference 

http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
http://www.whitehouse.gov/ondcp/frequently-asked-questions-and-facts-about-marijuana
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Ben Amar, M. (2006). Cannabinoids in medicine: A review of their therapeutic potential. Journal of 

ethnopharmacology, 105(1), 1-25. 



Lutge, E. E., Gray, A., & Siegfried, N. (2013). The medical use of cannabis for reducing morbidity and mortality in 

patients with HIV/AIDS. status and date: New, published in, (4). 

More than 50% 

of studies are 
considered at 

high risk for 
unblinding 

The use of cannabis and rapidly acting cannabinoids pose considerable 

challenges for blinding, as the psychoactive effects are expected to be 

quickly discernible to study participants, particularly those who have been 

previous users of such products.  





Nutt, D. J., King, L. A., & Phillips, L. D. (2010). Drug harms in the UK: a multicriteria 

decision analysis. The Lancet, 376(9752), 1558-1565. 
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With 5% of the world’s 

pop, the US has 25% of 

its prisoners. 

Avg US cost per prison 

inmate = (2010) = $31K 

(range 14K-60K); about 

$16 Billion for the 

500,000 drug-related 

prisoners (20% of all 

prisoners) 

The War on Drugs 
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Legalize Regulate 

Educate Tax 





DSM-V Lifetime and 12-Month Prevalence 
of Alcohol and Drug Use Disorder 

3-3.5x more addiction cases for alcohol in the past year/lifetime than ALL illicit drugs combined 



•

•

•

•

•

•

•

•



•



Toxic Effects 

intoxication 

Addiction 

Chronic 
Disease 

 

Accidents/injuries (acute 
disease) 

 

Acute social 
problems 

Chronic Social 
problems 

Patterns of use Average volume 

HOW COULD INCREASED USE OF MJ CAUSE HARM TO PUBLIC 

HEALTH AND PUBLIC SAFETY? 

Toxicity, Intoxication, and Addiction 

Source: Babor et al, 2010 
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Anthony, J.; Warner, L.A.; and Kessler, R.C. Comparative epidemiology of dependence on tobacco, 

alcohol, controlled substances, and inhalants: Basic findings from the National Comorbidity      Survey. Exp 

Clin Psychopharmacol 2:244–268, 1994;  

Hall, W.; and Degenhardt, L. Adverse health effects of non-medical cannabis use. Lancet 374:1383–1391, 

2009; 
Hall, W. The adverse health effects of cannabis use: What are they, and what are their implications for 

policy? Int J of Drug Policy 20:458–466, 2009 
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1. First Analysis (k=33) 

Results: Neurocognitive deficits in most domains of 

functioning present early during abstinence 

 

2. Second Sub-Analysis (k-13) 

Results: Not present after 25 or more days of 

abstinence 



• MJ users, particularly early-onset users (<16), 

show impaired learning compared to non-users 

• Could mean students using MJ regularly could 

have difficulty attending to and learning new 

information 

Marijuana Users Show Worse 

Performance on a Memory Test  
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Pre-frontal cortex associated 
with weighing pros/cons, 
impulse control, judgment, 
abstract reasoning, planning 
last to develop… 

There are “critical” periods in 

brain development wherein 

substances can have more 

profound developmental 

effects… 



•





Even when recent MJ 

use was taken into 

account along with 

other confounds 

heavy use during teen 

years was associated 

with an 8 point drop in 

IQ 





MJ use during adolescence may affect 
Brain development through two pathways: 

 
1. Alters synaptic pruning (via disrupting glutamate  
Transmission) leading to greater disinhibition in prefrontal 
regions leading to psychotic symptoms 
 
2. Decreased myelination altering development of white matter 

leading to cognitive-emotional impairments 



That study was done 

when MJ potency 

was lower…. 

Increased potency in 

past 20 years 

What will be the effects of higher potency MJ? 





Positive moderately strong 

correlation  

across states, between 

higher rates of teenage use  

and legalization and 

“medicalization” of MJ 



Positive moderately strong 

correlation  

across states, between less 

perceived harm and 

legalization and 

“medicalization” of MJ 









New increase in unintentional 

marijuana ingestions by young children 

 

Opposite trend to all other toxic 

ingestions 







After retail marijuana was legalized, 

increasing trend in the amount of 

hospitalizations and ED visits… 



Does MJ affect: 

 

• Neuro-cognition? 

 

• Motivation?  

 

• Psychosis? 

 







Risk of motor vehicle accident 

increase about 2x after  

smoking MJ. 

Critical tracking tasks, reaction 

times 

Divided-attention tasks, lane-

position variability all show MJ-

induced  

Impairments. Dose dependent. 

Even among more tolerant 

regular users, impairments 

persist.  



Asbridge, M., Hayden, J. A., & Cartwright, J. L. (2012). Acute cannabis 

consumption and motor vehicle collision risk: systematic review of observational 

studies and meta-analysis. BMJ: British Medical Journal, 344. 



Method: Online survey of of past month MJ users in WA and CO states 
(N=865) 

 
Results: Prevalence of past-yr driving under influence of MJ was 44% 

Prevalence of driving within 1 hour of using MJ 5+ times in past month = 
24%  

 

69% lower odds of driving if perceived risky 

37% lower odds of driving if had knowledge of MJ DUI laws 





Commercialization of  

medical MJ in CO 









•

•

•

•

•

•

•

•

•

•

•

•



Degree of Problems Associated with Various Policy 

Approaches to Addressing the Drug Problem 
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